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METHOD FOR ALLOCATING RESOURCE 
FOR MULTICAST AND/OR BROADCAST 

SERVICE DATA IN WIRELESS 
COMMUNICATION SYSTEM AND AN 

APPARATUS THEREFOR 

The present application is a national stage of PCT Interna 
tional Application No. PCT/KR2010/000235, ?led Jan. 14, 
2010, and claims the bene?t of US. Provisional Application 
Nos. 61/145,979, ?led Jan. 21, 2009; 61/159,799, ?led Mar. 
12, 2009; 61/237,705, ?ledAug. 28, 2009; 61/240,637, ?led 
Sep. 8, 2009; 61/241,030, ?led Sep. 10, 2009; 61/241,410, 
?led Sep. 11,2009; 61/241,406,?led Sep. 11,2009; 61/260, 
020, ?led Nov. 11,2009; 61/262,140,?ledNov. 17, 2009. The 
present national stage application also claims the bene?t of 
Korean Patent Application No. 10-2010-0000386, ?led Jan. 
5, 2010. 

TECHNICAL FIELD 

The present invention relates to a wireless communication 
system, and more particularly, to a method for allocating a 
resource for multicast and/ or broadcast service data in a wire 
less communication system and apparatus therefor. 

BACKGROUND ART 

First of all, FIG. 1 exemplarily shows a wireless commu 
nication system. Referring to FIG. 1, a wireless communica 
tions system 100 consists of a plurality of base stations 110 
and a plurality of mobile stations 120. The wireless commu 
nications system 100 can include a homogeneous network or 
a heterogeneous network. In this case, the heterogeneous 
network represents the network in which different network 
entities including macro cells, femto cells, relays and the like 
coexist. The base station is a ?xed station that communicates 
with a mobile station in general. And, the base stations 110a, 
1101) and 1100 provide services to speci?c geographical areas 
102a, 1021) and 1020, respectively. In order to enhance system 
performance, each of the speci?c geographical areas can be 
further divided into a plurality of smaller regions 104a, 1041) 
and 1040 for example. Each of the smaller areas can be named 
a cell, a sector or a segment. In IEEE 802.16e system, a cell 
identity (cell_ID or IDCell) is given with reference to a whole 
system. On the contrary, a sector or segment identity is given 
with reference to a speci?c area in which each base station 
provides a service and has a value set to one of 0 to 2. The 
mobile station 120 is distributed in the wireless communica 
tion system in general and is ?xed or movable. Each of the 
mobile stations is able to communicate with at least one base 
station at a random moment in uplink ((U L) or downlink 
(DL). A base station and a mobile station are able to commu 
nicate with each other using one of CDMA (code division 
multiple access) system, FDMA (frequency division multiple 
access) system, TDMA (time division multiple access) sys 
tem, SC-FDMA (single carrier frequency division multiple 
access) system, MC-FDMA (multi carrier frequency division 
multiple access) system, OFDMA (orthogonal frequency 
division multiple access) system, a combination thereof and 
the like. In this disclosure, ‘uplink’ indicates a communica 
tion link from a mobile station to a base station. And, ‘down 
link’ indicates a communication link from a base station to a 
mobile station. 

DISCLOSURE OF INVENTION 

Technical Problem 

An object of the present invention is to provide a method 
for allocating resource for multicast and/or broadcast service 
data in wireless communication system and a apparatus there 
fore. 
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2 
It is to be understood that technical problems to be solved 

by the present invention are not limited to the aforementioned 
technical problems and other technical problems which are 
not mentioned will be apparent from the following descrip 
tion to the person with an ordinary skill in the art to which the 
present invention pertains. 

Solution to Problem 

Accordingly, the present invention is directed to a method 
for allocating a resource for multicast and/or broadcast ser 
vice data in a wireless communication system and apparatus 
therefor that substantially obviate one or more of the prob 
lems due to limitations and disadvantages of the related art. 

Additional features and advantages of the invention will be 
set forth in the description which follows, and in part will be 
apparent from the description, or may be learned by practice 
of the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure par 
ticularly pointed out in the written description and claims 
thereof as well as the appended drawings. 

To achieve these and other advantages and in accordance 
with the purpose of the present invention, as embodied and 
broadly described, a method for allocating resource for mul 
ticast and/or broadcast service (MBS) data at a base station in 
a wireless communication system, includes steps of a) divid 
ing a downlink frequency band into a plurality of frequency 
partitions, b) allocating one or more subbands in a certain 
frequency partition among the plurality of frequency parti 
tions to the MBS data, and c) allocating one or more subbands 
in remaining frequency partitions one by one to the MBS 
data, if the number of subbands required for transmitting the 
MBS data (KSBLMBS) is larger than the number of subbands 
in the certain frequency partition. Preferably, the certain fre 
quency partition has a lowest index. 
More preferably, the step of b) comprises allocating the one 

or more subbands to the MBS data in order of increasing 
indexes from a subband having a lowest index in the certain 
frequency partition. And, the step of c) comprises allocating 
the one or more subbands from each subband having a lowest 
index in the remaining frequency partitions one by one, in 
order of increasing indexes of the remaining frequency par 
titions. 

Moreover, the KSBLMBS is transmitted to a mobile station 
through an E-MBS_SUBBAND_INDICATOR ?eld 
included in an AAI-E-MBS_CFG message. And, the method 
is characterized in further including the step of performing 
subcarrier permutation to the allocated subbands for the MBS 
data in each frequency partition. 

To further achieve these and other advantages and in accor 
dance with the purpose of the present invention, a base station 
includes a processor for dividing a downlink frequency band 
into a plurality of frequency partitions and for allocating one 
or more subbands in a certain frequency partition among the 
plurality of frequency partitions to multicast and/or broadcast 
service (MBS) data, and a transmitting module for transmit 
ting the MBS data through the allocated subbands, wherein 
the processor allocates one or more subbands in remaining 
frequency partitions one by one to the MBS data, if the 
number of subbands required for transmitting the MBS data 
(KSBLMBS) is larger than the number of subbands in the 
certain frequency partition. 

To further achieve these and other advantages and in accor 
dance with the purpose of the present invention, a method for 
receiving multicast and/ or broadcast service (MBS) data at a 
mobile station in a wireless communication system includes 
steps of receiving information on the number of subbands 
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required for the MBS data (KSBLMBS), and receiving the 
MBS data using the received information, wherein the MBS 
data is read from one or more subbands in a certain frequency 

partition among a plurality of frequency partitions, and 
wherein the MBS data is also read from one or more subbands 

in remaining frequency partitions one by one, if the KSBLMBS 
is larger than the number of subbands in the certain frequency 
partition. Preferably, the certain frequency partition has a 
lowest index. 
More preferably, the MBS data is read from a subband 

having a lowest index in the certain frequency partition. And, 
the MBS data is also read from each subband having a lowest 
index in the remaining frequency partitions one by one, in 
order of increasing indexes of the remaining frequency par 
titions. 

To further achieve these and other advantages and in accor 
dance with the purpose of the present invention, a mobile 
station includes a receiving module for receiving multicast 
and/or broadcast service (MBS) data through a plurality of 
frequency partitions from a base station and for receiving the 
number of subbands required for the MBS data (KSBLMBS) 
and a processor for reading the MBS data from one or more 
subbands of a certain frequency partition among the plurality 
of frequency partitions, wherein the processor reads the MBS 
data from one or more subbands in remaining frequency 
partitions one by one, if the KSBLMBS is larger than the 
number of subbands in the certain frequency partition. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

Advantageous Effects of Invention 

Accordingly, the present invention provides the following 
effects or advantages. 

First of all, the present invention is able to ef?ciently allo 
cate a resource for multicast and/or broadcast service data in 
a wireless communication system. 

BRIEF DESCRIPTION OF DRAWINGS 

The accompanying drawings, which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together with the descrip 
tion serve to explain the principles of the invention. 

In the drawings: 
FIG. 1 is a diagram for an example of a wireless commu 

nication system; 
FIG. 2 is a diagram for an example of channel variation in 

a wireless communication system; 
FIG. 3 is a block diagram for an example of a transmitter 

and receiver for OFDMA and SC-FDMA; 
FIG. 4 is a diagram for an example of a radio frame struc 

ture in IEEE 802.16m system; 
FIG. 5 is a diagram for a structure of a superframe accord 

ing to a duplex mode in IEEE 802.16m system; 
FIG. 6 is a diagram for an example of a physical structure 

of a subframe in IEEE 802.16m system; 
FIG. 7 is a block diagram for an example of a transmission 

chain in IEEE 802.16m system; 
FIG. 8 is a diagram for an example of a process for mapping 

a resource unit; 
FIG. 9 is a diagram for an example of a subchannelization 

process; 
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4 
FIG. 10 is a diagram for a general frequency partitioning 

method; 
FIG. 11 is a diagram for an example of a method for 

allocating subbands of FPO to E-MBS data according to an 
embodiment of the present invention; 

FIG. 12 is a diagram for a method for allocating subbands 
included in a plurality of frequency partitions as a resource for 
E-MBS data according to an embodiment of the present 
invention; 

FIG. 13 is a diagram for an example of a method for 
allocating minibands of FPO to E-MBS data according to an 
embodiment of the present invention; 

FIG. 14 is a diagram for an example of a method for 
allocating frequency resources across subband and miniband 
of FPO to E-MBS data according to an embodiment of the 
present invention; 

FIG. 15 is a diagram for a method of allocating a resource 
region for ACK/NACK channel to a subframe carrying 
E-MBS data according to an embodiment of the present 
invention; and 

FIG. 16 is a block diagram for an example of a transmitter 
and receiver according to one embodiment of the present 
invention. 

MODE FOR THE INVENTION 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. First of all, 
embodiments of the present invention in the following 
description are examples for applying the technical features 
of the present invention are applied to a system that uses a 
plurality of orthogonal subcarriers. For clarity and conve 
nience of the following description, the present invention is 
described using IEEE 802.16 system for example. And, the 
present invention is applicable to various wireless communi 
cation system including 3GPP (3rd Generation Partnership 
Project) system. 

FIG. 3 is a block diagram for an example of a transmitter 
and receiver for OFDMA and SC-FDMA. In uplink, a trans 
mitter may include a part of a mobile station and a receiver 
may include a part of a base station. In downlink, a transmitter 
may include a part of a base station and a receiver may include 
a part of a mobile station. 

Referring to FIG. 3, an OFDMA transmitter includes a 
Serial to Parallel converter 202, a subcarrier mapping module 
206, an M-point IDFT (Inverse Discrete Fourier Transform) 
module 208, a Cyclic pre?x (CP) adding module 210, a Par 
allel to Serial converter 212 and an RF/DAC (Radio Fre 
quency/ Digital to Analog) converter module 214. 
A signal processing process in an OFDMA transmitter is 

described as follows. First of all, a bitstream is modulated into 
a data symbol sequence. Particularly, it is able to obtain the 
bitstream by performing various signal processings including 
channel encoding, interleaving, scrambling and the like on a 
data block delivered from a MAC (medium access control) 
layer. A bitstream is often called a codeword and is equivalent 
to a data block received from a MAC layer. And, the data 
block received from the MAC layer can be called a transport 
block as well. Modulation scheme is non-limited by the above 
description and can include one of BPSK (Binary Phase Shift 
Keying), QPSK (Quadrature Phase Shift Keying), n-QAM 
(n-Quadrature Amplitude Modulation) and the like. Subse 
quently, a serial data symbol sequence is converted to N data 
symbols in parallel [202] . The N data symbols are mapped by 
N subcarriers allocated among total M subcarriers and the 
(M—N) remaining subcarriers are padded with 0[206]. The 
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data symbol mapped in a frequency domain is transformed 
into a time-domain sequence through M-point IDFT process 
ing [208]. Afterwards, in order to reduce inter-symbol inter 
ference (ISI) and inter-carrier interference (ICI), OFDMA 
symbol is generated by adding a cyclic pre?x to the time 
domain sequence [212]. The OFDMA symbol is then trans 
mitted to a receiver through digital-to-analog conversion, 
frequency uplink transform and the like [214] . And, available 
subcarriers among the (M—N) remaining subcarriers are allo 
cated to another user. And, an OFDMA receiver includes an 

RF/ADC (radio frequency/analog to digital converter) mod 
ule 216, a serial to parallel converter 218, a CP removing (CP 
remove) module 220, an M-point DFT (discrete Fourier 
transform) module 224, a subcarrier demapping/equaliZation 
module 226, a parallel to serial converter 228 and a detection 
module 230. A signal processing process of the OFDMA 
receiver has a con?guration in reverse to that of the OFDMA 
transmitter. 

Meanwhile, compared to the OFDMA transmitter, an SC 
FDMA transmitter further includes an N-point DFT module 
204 behind the subcarrier mapping module 206. The SC 
FDMA transmitter spreads a plurality of data in a frequency 
domain through DFT prior to IDFT processing, thereby con 
siderably decreasing a PAPR (peak-to-average power ratio) 
into a level lower than that of OFDMA system. Compared to 
the OFDMA receiver, an SC-FDMA receiver further includes 
an N-point IDFT module 228 next to the subcarrier demap 
ping module 226. And, a signal processing process of the 
SC-FDMA receiver has a con?guration in reverse to that of 
the SC-FDMA transmitter. 

The modules exemplarily shown in FIG. 3 are provided for 
the above description only. The transmitter and/or the 
receiver can further include at least one necessary module. 
The modules/ functionality can be omitted in part or may be 
separable into different modules/functionality. At least two of 
the modules can be integrated into one module. 

FIG. 4 is a diagram for an example of a radio frame struc 
ture in IEEE 802.16m system. A radio frame structure is 
applicable to FDD (Frequency Division Duplex), HFDD 
(Half Frequency Division Duplex), TDD (Time Division 
Duplex) and the like. 
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Referring to FIG. 4, a radio frame structure includes 20 

ms-superframs SUO to SU3 capable of supporting 5 MHZ, 
8.75 MHZ, 10 MHZ or 20 MHZ. The superframe includes 4 5 
ms-frames F0 to F3 equal to each other in siZe and starts with 
a superframe header (SFH). The superframe header carries an 
essential system parameter and system con?guration infor 
mation. The superframe header can be located within a ?rst 
subframe. The superframe header can be classi?ed into 
P-SFH (primary-SFH) and S-SFH (secondary-SFH). The 
P-SFH is transmitted every superframe. And, the S-SFH is 
transmittable each superframe. And, the superframe header 
can include a broadcast channel. 
A frame includes 8 subframes SFO to SF7. The subframe is 

allocated to downlink or uplink transmission. The subframe 
includes a plurality of OFDM symbols in time domain or 
includes a plurality of subcarriers in frequency domain. The 
OFDM symbol can be called OFDMA symbol, SC-FDMA 
symbol or the like according to a multiple access system. The 
number of OFDM symbols included in a subframe can be 
variously modi?ed according to a channel bandwidth, a CP 
length and the like. It is able to de?ne a type of a subframe 
according to the number of OFDM symbols included in a 
subframe. For instance, a type-1 subframe can be de?ned as 
including 6 OFDM symbols. A type-2 subframe can be 
de?ned as including 7 OFDM symbols. A type-3 subframe 
can be de?ned as including 5 OFDM symbols. And, a type-4 
subframe can be de?ned as including 9 OFDM symbols. On 
frame includes subframes of the same type all or subframes 
differing from each other in type. 
OFDM symbol includes a plurality of subcarriers. And, the 

number of the subcarriers is determined according to a siZe of 
FFT (fast Fourier transform). Types of subcarriers can be 
classi?ed into a data subcarrier for data transmission, a pilot 
subcarrier for channel measurement, and a null subcarrier for 
a guard band and a DC component. Parameters for character 
iZing an OFDM symbol include BW, Nused, n, G, etc. The 
BW is a nominal channel bandwidth. The Nused is the num 
ber of subcarriers used for signal transmission. The n is a 
sampling factor and determines subcarrier spacing and a use 
ful symbol time together with BW and Nused. And, the G 
indicates a ratio of a CP type to a useful time. 

Table 1 shows examples of OFDMA parameters. 

TABLE 1 

The nominal channel bandwidth, BW (MHZ) 5 7 8.75 10 20 
Sampling factor. 11 28/25 8/7 8/7 28/25 28/25 
Sampling frequency. FS (MHZ) 5.6 8 10 11.7 22.4 
FFT size, NFFT 512 1024 1024 1024 2048 
Subcarrier spacing, Af (kHZ) 10.94 7.81 9.77 10.94 10.94 
Useful symbol time, T1, (115) 91.4 128 102.4 91.4 91.4 
CF ratio, G = Vs OFDMA symbol time, 102.857 144 115.2 102.857 102.857 

T. (118) 
FDD Number of 48 34 43 48 48 

OFDMA symbols 
per 5 ms frame 

Idle time (its) 62.857 104 46.40 62.857 62.857 
TDD Number of 47 33 42 47 47 

OFDMA symbols 
per 5 ms frame 

TTG+RTG (11s) 165.714 248 161.6 165.714 165.714 
CP ratio, G = 1/16 OFDMA symbol time. 97.143 136 108.8 97.143 97.143 

T. (PS) 
FDD Number of 51 36 45 51 51 

OFDMA symbols 
per 5 ms frame 

Idle time (11s) 45.71 104 104 45.71 45.71 
TDD Number of 50 35 44 50 50 

OFDMA symbols 
per 5 ms frame 

TTG + RTG (11s) 142.853 240 212.8 142.853 142.853 














